have. pointed out that in a vacuum, resonance radiation IS coherently scattered forward by atoms when a magnetic field is applied externally. The forward scattered signal as a function of magnetic field strength is called a "line-crossing." 2 in analogy to a level-crossing in laterally scattered light. During the extension of line-crossing mea-. 3 surements to mercury atoms in an atmosphere of argon or nitrogen.
we observed that the sensitivity for detection of the forward scattered signal was comparable or superior to that for atomic absorption measurements on the same sample. We report here a further extension \ -2-of these measurements to mercury atoms in air, under conditions that permit the direct detection and measurement of mercury occurring in molecular or particulate form.
The apparatus used in these measurements (Fig. 1) 
where a is a constant that depends on atomic parameters. This equation is an approximation valid at low atom density N, the region of interest here. The fundamental dependence on N 2 is characteristic of coherence phenomena; absorption, which enters in the third power at low levels, is expressed by the final factor in parenthesis. Consequently effects of absorption on the forward scattered signal, either by mercury or by molecules with absorptionbands at the same wavelength. are relatively minor as long as the total absorption is low. We have verified this with a vapor mixture of benzene and mercury. 5 The benzene vapor alone pro(Juces a strong absorption, but no forward scattered signal.
To measure calibrated low concentrations of mercury vapor in air.
with a syringe we withdrew a measured amount of carefully mixed mercury vapor from a closed container holding a pool of mercury at a uniform temperature of O·C. This vapor was diluted by filling the syringe with laboratory air and the entire contents injected into the furnace through a hypodermic needle. The accuracy of this method has been calibrated against standard dilute liquid samples containing mercury. inserted in a slightly different manner. 5,6 A continuous flow of argon carrier gas was maintained through the furnace, which mixed and diluted the standard sample. In an unheated furnace, the same initial atom number yields a signal about ;5 as large as that obtained with a heated furnace. This effect can be due either to mercury bonded in molecular or particulate form, or to the condensation of atoms on the walls of the cold furnace;
either effect in a mercury detector without a heated furnace must lead to erroneous determinations. 
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